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CONFIRMED To BtE LJNC~sS\FIED ‘

At;mi.cEnergy 00MMiueion
1901 constitution Avenue
Washington, D. C.

Dear Mr. Wilson:

The initial report on Pro.jectGabrfel by&. I?ic~olas M. Smith, Jfi.,
dated May 21, 1949, the re~.sed copy dated Ifovember12, 1949 and a Top
Secret letter from Drs. Latimer and Hamilton dated October 4, 1949, are
transmitted herewith. These reports have
assoalates at Los A2amos, N Latlmer and
and Dr. G. i?ailla,

Mr. Deal Nour office has acted
and has aided In the calculations. These

been checlqdby Drs. Teller and
Dr. Hamilton, Dr. K. Z. Morgan /<

effectively as I%aison officer ‘
reports as evaluated by the

individuals mentioned and myself may be summ-arizedas follows:

(A) Limitation on numhebs of bombs. By effects of ingested
material.

1. Plutonium and strontiumgoplus yttiumgo are the ele-
ments of importance.

2. The particle size resultlng from an explosion ranges
from a fewmlcra in diameter downward with a higher proportion of the
rery fine particles as the cloud gets farther aw~ from the point of
buest.

3. 3. !!hedebris from a single air burst is expected to
settle out almos~entlrely tn a path of 700 to 600 miles. Asmmlng that
the aloud is 500 miles wide, the average denstty of material deposited
per square mile normalized to 1 gram of original bomb debris is 3 x 10-6
grams per square mile.

4. Owing to the prevalent stratospheric winds, bombs
detonated on the West Ooast would largely thus effect only the arid moun-
tain regions; bombs detonated in the Middle West would also in~olve the
East Coagt; and last Coast bombs would essentls,l.lybe Ineffective as
regards fall-out due to deposition of the hulk of material in the ocean.

5. If4ne assumes a local fall-out aren to measure j
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approximately 500 d 700 miles, the fal -out density of fieeion pro-
ducts and plutonium wo61d be 7.2 x 10-i grams per squqre mile per bomb.
Assuming that 200 persons are supportedper square mile of arable land,
the str tlumgo and yttlum~ ingested per -person would be less than
8 x K# gram per person per crop~ In the local (350,00 square mile)
oontamhation area and the amount of plutonium, while contributory,
would be relatively unimportant.

6/ If we assume the integrated lethal dose of strontlumgo
90 to be 40 miorogrem years, which maybe in error by aplus yttium

fautor of 4, the number of bombs detonated per local area of 350,00 square

#
milee o reach the31ethal threshold in that settling area would be between
~x~() and2x10, assuming that the uptake occurred h one crop only.
On the otmr hand, if the crop uptake is asanmed to be continuing and
activity decaying exjbonenthllywith the natural half-life of etrontiumw
and a continuing human consumption, the numbers would be between 3 x 103
and 40 bombs. !l!heeeftgurem are based on exposure during a life span of
47 years. If one considers a 200-day period for exoosure, the figures
become between 3 x @ and 4 x 104 bombs in the case of a single crop and
4 x 104 and 600 in the case of continuing uptake by urop plants.

7. All these figures must be interpreted with the warning
that we do not fully understand strontium metabolism in man and that
factors of absorption and excretion may eventually have to be altered.

~onclusion: If one assumes this limited area and single crop
oontamlnatfon, it is obvious that a determined people aware of the danger
aould either migrate or obtain food from other sources.

(B) Hazard from inhaled particulate matter.

1. There fe little question but what there ie real danger
to inhaling particulate radioactive matter in such finely divided particles
as to be retained within the lung. Clear-cut data on thfs,are not yet
awllable and await evaluation of experiments initiated sometime ago in
connection with the pile particle problem.

2. Assuming plutonium particles 2 micra in diameter are
Inhaled, She small mass of tissue Irradiated would rwelve 390 roentgen
equivalents physical per day or 7800 roentgens biologic equivalents per
day. !Phisamount of radlatlon wouldbe sufficient to aause significant
damage to the lung ti,ame iranediatelyadjacent (involving up to 100 cells)
and quite possibly to cause carcinogenic ohange.

3. In the ease of beta radiation from fission products,
the dose from such a particle integrntedun to 7 days would be 72 roentgen

* ~or ●xample, 1 harvest of corn, wheat, or other staple.
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equlvalents per day.

4. The probability is%lmt at least 106 bombs would
have to be exploded in the U.S.S.R. to give a ~robabtlit~ of 1 that a
nerson in the 17.S.A. would receive one particle, based on somewhat
eimnlifled calculations.

5. The rnigniffcanceof a single particle has yet to be
determined. It Is my ?ersonal feeling that it wouldhe relatively
glight and that multiple particles would be required before producing
either significant necrosis of the lung or pulmonary cancer.

Coaclasion: The pulmm.ry hazard cannot %e ev~uated at the
present time.

(C) Absorption ofplntonium follcwing inhalation and subse-
quent de~msition in the skeleton.

1. ~is cannot he evaluated at reseut and is probably
imuch less of a hazard than either (A) or (B .

(D) Zxternal radiation frortthe fission nroducts.

1. This ia negligible except in Immediately local areas.
Studlea made prevlouak~ indicate fantastic nu.mbera of bombs would be
required for significant effect.

mco?!TmATIms

1. In the light of ~>resentknowledge 3 x 103 bombs should be
taken aa the number which wtll pro%ably cause xerlous damage to personnel
through crop contaminationif detonated within one growing season and
within an area of 350,000 square miles.

3. At a subsequent test air burst detailed studies of particle
eize and the long-range movement of particles should be made.

Sincerely youm,

Shieldx Warren, M. ?).
-- Director, Divtston of Biolo~

Sw:w and Medicine
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